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Abstract : A study on efficacy and safety of Bio-Gammamix was performed to use for the preventive drug against
bacterial diseases to mirror carp(Cyprinus carpio), rainbow trout(Salmo gairdneri), eel(Anguilla japonica) and
flounder(Paralichthys olivaceus). The main ingredients of Bio-Gammamix were ferrous fumarate and mixed extrated
powders of licorice root, ox bile and garlic. The test drug was proved to improve feeding habit and feed efficiency
and decrease cumulative mortality remarkably. After administration, no side effects and histopathological changes
were observed. We can prevent outbreaks of bacterial diseases of fish by the dosage of 1kg/ton of fish body weight
perorally once or two times in a day for 7 days and Bio-Gammamix is thought to be used effectively an widely
against most bacterial fish pathogens.
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BAIkHIe] MEn Bt : B Aol FAIF nlele
7Ztobe] A (Bio-Gammamix)y AR 12 (ferrous
fumarate), 7t} 7] A(licorice root; glycyrrhizin), 58
F(ox bile), vbEol 7] A (garlic), BHTE fEAARS
g 8ba, Aekg AR T2 513 th(Table 1).

Table 1. The formulation of Bio-Gammamix used in

this study
Ingredients Content(g/kg)
Ferrous fumarate  --------c-oo-o oo oes 81.25
Extract of licorice root --------------ooo- 30.00
Extract of ox bile -------------roooooooos 5.00
Extract of garlic ------------- s 10.00
1:5 2 iy VRPISURPRNR S 020

Yeast powder ---------- R e 873.55

SANE: olxetdeols 7Hrel Aol A%
3 2ol 2 AF 8.2+ 1.3g, MA 7.4+09cm HE A
£ 400vle] YA, FAMGE Follld £
2802 AFER e AolZ, AF 7.6+ 1.1g, A
6.84:0.8cm ¥ AL 400vta] Fdslga, Walels
A)F 10.3+1.88, A 8.9+1.7cm & AL 300u}
g 7ssich. el YAle SRkl A-Ss
= AF 651168, AR 7.1£12cm He XolE
300vie) st o) & ZAAe xjojeh FAH4 A
e A% 77 20vfe] A5 o|zelelgo(HF
255.6+15.28) 9 Ao (HlF 324.7+12.48)9]
Aol g T A ste] AFAL AFFzallA 59
ol 4 QA AA H-SA] ¥, A A ] Aol AHE
33t

BAZE : Aol i3k AgHS P 9 ¥
AA el Hast FF24, FEvte]aed A F-4
Mao] 2 Be] Baldt Flexibacter columnaris EK-28, of]
ZR1}AZo) 7+edE oloji ME] X3tk Aeromonas
hydrophilla ET-78069, oll =9} o] 7hd gl dx]i B
¥ Bal®l Edwardsiella tarda SU-138, Z18)32 H] 82| Q.
ol 7ted wialol 2 Xe] B3t Vibrio anguillarum
PT-810499] A 47FF FATFeL ALt
(Table 2).

AT - 7 FA ol £, F4 3 ol
A4, el W) AR FelA Agsiic
F& FANE Y HS 16+£2T, WiAo] 52 vh
olF9] 79+ 25+2TE ke, A& ofFoll v
o 19) 23 9 48] Solelelch

Table 2. Bactereial strains used in this study

Species Strains*  Year Source fish Country
Vibrio anguillarum  PT-81049 1987 Eel Japan
Flexibucter columnaris  EK-28 1988 Rainbow trout  Japan
Edwardsiella tarda SU-138 1972 Flounder Japan
Aeromonas hydrophila  ET-78069 1976 Carp Japan

* Supplied by H. Wakabayashi, University of Tokyo,
Japan.

BA|HC £0 : ofAF 1,000kgol] thste] At
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Lol W} AEFolaie). B oFAle] Fojzkol] uwidh
A g-ake] A& (dose titration)S, o] o] Foll o] A
Atg 5ol Foll gk AsA7HAel 3 vl ZlEst
o alsict.
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Table 3. Summary of fecd cﬂ‘iucncy and cumulative mortahry after ()ral admlmstranon with Bio- (xammamlx for 60 da\s

7 Mcan BW“ "

Mean BW Rate of Feed Cumulamc
Fishes before after growth efficiency mortaliry
et ep®” ) (%) (No.of fish)
] Exp*? 7.8 11.5 47 4 26.4 13/60
Rainbow trout )
Con™* 8.1 11.6 432 24.0 18,/60
) Exp™? 8.3 159 91.6 509 3/60
Mirror carp
Con™? 8.2 155 89.0 495 15/60
Eel Exp™* 10.8 20.5 89.8 499 2/60
‘e
Con*’ 11.1 209 88.2 49.0 3/60
Exp*? 6.8 124 824 45.8 10/60
Flounder
Con™? 7:; 13.4 78 6 43.7 11/60

' Data are omlttcd mean SD of fish body wc1ght
* Exp: experimental group, Con: control group

w20l s] el JolAe okztel 4wz wet
o] BTGk 22, BAlol EFe] g 2ol 3
ol Wk o4 A7 e BASA ohgl}. m, A
3} ulake) WEke AAEIR okskek.

OlRtHSMAIY : A A4HQ Farle) ulsa)
of, o HrhE ol4he BAER ghskor}, FAlo]
o A el ok A ke Aol Agsels)

BAHAE BTFFoIG FAlo] 200kl & BF S
G o1 e Raeen Bae BRI A

wak RE FAlolol] Yol Wz A ke B
A g3kt

Aledo] 2tABI{ & B} : Flexibactor columnaris EK-
269] Wikl g PR NFololl 77 WY Foldk A
7}, FAIFA Foli FAlel 15utelr)t HAYARE,

WS ARFE 48ulel7 Akl n 12nkelrt Al
fckiFig 1).

i, o] Aglaloloioll QlolAl Aeromonas hydrophila
ET-780602] ek 7213k o) Folth 2z, BAlok
Al Fol e ZAlol kel HAMAE, HEFS A
¥ 14viel7} Absla 46ulel 7} A& eh(Fig 2).

Edwardsiella tarda SU-1382] uljoFol-g- 2ol 727+
ot A3}, BRIHA) FAGL Ao} 2ukelrt At
AL, 2 AYF oukelrt Al seukels)
A& cH(Fig 3). 22l5, wiolell Qo] A Vibrio an-
guillarum I’T-810499] jokel-g 77k mid Foi3t 2
T, FAIHA] FoJibL Aol 3entelvh =lARA T
i Y F c0ukelh w5 Aelelek(Fig 4)

l_

Tctble 4. Summary of cumulative mortality after oral administration w1th Bio-Gammamix in field survcy

Mean BW Mean BW C Qmulatwe
Fishes before after mortality
s Cepe)t exp(p)” __(No of fish)
Raint Exp*? 92 73.6 15,200
nbow trout
Con*? 96 74.1 18/200
i Exp*? 3.2 112.5 150,/10000
I'rc C.
freor <arp Con*? 40 109.8 465,/10000
. Exp™? 41 110.5 8,/5000
< Con*? 43 1082 256,/5000
Founde Exp™? 25 42.1 7 /1000
OUIN r
Con*? 2.9 432 125/1000

' Data are omitted mean SD of fish body weight
*? Exp: experimental group, Con: control group
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BAXtolM e AME ST AMNMAAL - TR0l
Qloia], FAtAE Foidt AYF HFAFE 73
680la, FAHAHE FAlo] 200ut2] F 15vf2]%
t}. Z1of] ubslo] oz HFAFTL 741801, F
A 5| Aeke- 18ule] P} (Table 4, Fig 5).

o|Azlalolol s FAGAE Foitt AYTe FHAE
£ 112580]0 3, FEH AR FAo] IOOOODPBI %
150nk2igict. o) Hisjo] ojzTte] FHFAFL 10988
o] i1, FAH| ke 465u}e]rH Table 4, Fig 6).

Flexibacter columnaris
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Total Counts of Dead Fish
w
=

25
7

) ,./‘(’ _ day
2 4 6 8 101214 16 18 20 22 24 26 28 30

Days after Administration of Bacteria

Fig 1. The cumulative mortality after oral administra-
tion with Bio-Gammamix in rainbow trout, aft-
er inducing columnaris disease.

Edwardsiella tarda

30

N
o

a— Bio-Gammamix
o—- Control

[
f=3

—
(=)

o

Total Counte of Dead Fish
s

N day
2 4 6 8 1012 14 16 18 20 22 24 26 28 30
Days after Administration of Bacteria

Fig 3. The cumulative mortality after oral administra-
tion with-Gammamix in flounder, after induc-
ing edwardsiellosis.

No of Dead Fish
o — N
= 3,1 (=

o

olsie
4/1 4/15 4/30 5/15 5/31 6/15 6/30 7/15 7/31 8715 8/31 9/20
Period of Administration
Fig 5. The cumulative mortality of rainbow trout dur-
ing administration with Bio-Gammamix in field
trial.

WAl = FAGAE Foidt Agde FFASLE
11058 oiglx, FHH A Ao 500()n]—a] =
suleigich. 1ol Wislo] cthzie] HFAEL 10828
o)ar, A HAteke 256ute] flek(Table 4, hg 7).

a8, GXE FAGAE Foigt Agdte FH A
28 42180103, FAHHAFE FAol 1,000v}E]
2 27ale| et 2ol Wkalo] dizF-el HFAFL 43
28 03, FA Ak 125u}2] g tH Table 4, Fig 8).

Aeromonas hydrophila

30r

25F
#— Bio-Gammamix
201 o— Control

N day

> O s 3
2 4 68 101214161820 33 24 26 28 30

Days after Administration of Bacteria

Total Counts of Dead Fish
—
o

Fig 2. The cumulative mortality after oral administra-
tion with Bio-Gammamix in mirror carp, after
inducing aecromonas disease.

Vibrio anguillarum
T
60r ./o——-(v———o
-

E 50+ &— Bio-Gammamix
o
< 40|._
X [ —
% 30r
g 20
3 10}
§ 0l day
24 6 8 101214 1618 30 32 24 26 28 30

Days after Administration of Bacteria

Fig 4. The cumulative mortality after oral administra-
tion with Bio-Gammamix in eel, after inducing

vibriosis.
600
Do~ Bio-Gammamix a
= ©-= Control e
i 400 3
°
g
a
(™ K
s 200F P

471 4/15 4/30 5/15 5/31 6/15 6/30 7/15 7/31 8/15 831
Period of Administration
Fig 6. The cumulative mortality of mirror carp during
administration with Bio-Gammamix in field tri
al.
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Fig 7. The cumulative mortality of eel during adminis-
tration with Bio-Gammamix in 11 rist
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o7 ash A5 43§ Tk U vheel 4E
4 AARAT AYe) 58 B9 ARAH TS AN
AAFNE $UF, 203 Ay Rel $FoE A% 47
A W NES PR NG FRAAYAE AR
St wigtstel WE AoRAIAIQ whol @ kb £ (Bio-
Gammamix)}& o] &etelejo], Watel, FAME], 2
o3 Aol Fofelo] ol o) A Y A ool
#37h QE7HE o} nstet

BE of Foll Slol 4, B FAkAE ABAH! el
Ao Holukat, 44 2Tl uls) AHT)
A-go] 1.6%-4.2% ¥ =9, FAHHAEE 1-12v}
214 o gk S3) FANEo1s] A5l 2ol A, e
£ ol ol ulsle] 4ol Y sl Bkl R
A9 Agrzel AGHE Fe] A AT
S19le] it

E4 7l glof Wiz 2H02 AL AN
Foish ol avalolols] e 717k FAelgle
1}, A% Aol olrhulol A o] ok HlTiEl 7
£ Wasigle. 2t olsh e &S BAekAll
SIgt Aol otzh A%F2 Aol el R 7
oh w4k, HAEFe] 100E FoiT FAMEIS 9
Aol QoA 4312 Gete] WAsIg oL}, ol
A8 A Z Y el 2ol AQidetn 4
FRES

2R Agole) Al LAl glolAl, A

No of Dead Fish
2
<
S S
)

0 e
6/1 6/15 6/30 7/15 7/31 8/15 8/31
Period of Administration

Fig 8. The cumulative mortality of flounder during ad-
ministration with Bio-Gammamix in field trial.

4 HAAAAZ(IPN)E] ede A g2 XlolE 14
sto], 4% gl olbg AA3 3, WA A& A
g3z 52 oMol U, AT Fdell of
9 Aol ot A it HAE Favls AR
Aol glolAl Z3 Aol A et M E A2 o
103 A H oAt Aoz I

AljAS Foll Addat ade] A8 vz
£ A, B AfAE Feitt A3aol glojA 47t
8 dxgol vlal) HE Ze)zt UMY AL, A3
Zdolvt A del Sell o3t Ao o] Fx] Aol
A= < etz Azt

o|2:g}elle)ol ] 7ol AV w2 A &
2 Qlste] W] 907} dolA]a, o] dng o
| Qro} o] olpd vt sl T4 uheke] 7]
Aol Al 59 349 R o ZRupaEs
of7hu R-AlW o] fafo] Uit whabA R 2t
el YQd BE o2 mupAaZol o) dojut Ao
F e Aot g, FAIGAE Fo FAlol o
2ol wiste] ozl AAEe] Frprt ARE Ao,
N ZR2Foll oyt HlAgo] Y Hog Hof, B
OFAly Awol] thall 52 A S Holy: Ao Aa
e},

WAoly: YR eibgell A AA ol 2 ol B]lE
& F2HE AL3 ARR, A7) Esto] o=t
weol o8-8 How, |Xle AlFAAE At
Fo] HdE]o] olof| 2% AT} A= UG e of
o v R ATl QloiA dleslewnt i)
Tl gk g o] A=At refar, 4-8-2)
Aol= zrekx] IAE A kgt

4 B

— 632 —
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B = gdc).
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